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can	 live	usually	 for	 up	 to	 about	 8	 to	12	years.	This	
breed	 is	 not	 threatened	with	 extinction	 and	 consists	
of	hardy	animals	managing	to	exist	by	feeding	on	any	
kind	of	plant	feed	vegetation	they	find	in	the	arid	lands	
in	which	 they	 live.	additionally,	 these	 animals	 are	




as	 it	 has	 been	 suspected	 that	 domestic	 animals	may	









et	 al.	 1987,	Mbassa	 and	 poulsen	 1991,	Mbuh	 and	





Blood	 from	 this	breed	has	also	been	 found	 to	differ	
from	other	goat	breeds	in	the	number	of	erythrocytes	
per	 litre	 of	 blood	 as	well	 as	 the	 average	 leukocyte	
































breed	 (Njwe	 and	Manjeli	 1992,	Geerts	 et	 al.	 2009)	
that	 differs	 in	 blood	 polymorphism	 to	 other	West	
african	 breeds	 (Missohou	 et	 al.	 1999).	 They	 have	
been	bred	for	thousands	of	years	and	are	today	found	











Taking	 into	 account	 that:	 1)	 data	 for	 reference	
values	in	these	2	breeds	are	scarce,	2)	reference	values	
of	 these	animals	are	necessary,	as	 they	are	common	
in	many	 zoological	 institutions	 around	Europe	 and	
3)	reference	values	are	necessary	for	 the	assessment	
of	the	nutritional,	reproductive	and	health	status	and	




















6	 years	 earlier.	The	goats	were	 inserted	 to	 the	park	
in	May	2001	whereas	 the	 sheep	were	 introduced	 in	
February	2006.	Over	the	years,	both	the	goat	and	sheep	











for	 sampling	as	 the	 animal	was	 at	 the	final	 stage	of	
pregnancy.	at	the	time	of	sampling,	all	animals	were	
clinically	healthy.	also,	both	flocks	had	no	history	of	








veterinarian	 about	 3-4	 months	 before	 sampling.	
The	sheep	were	a	year	before	sampling	 treated	with	
ivermectin	for	three	consecutive	times	within	a	45-day	





have	 free	access	 to	 the	petting	zoo’s	enclosures	and	
thus	the	animals	are	also	fed	by	them	sometimes.
Blood	was	 drawn	 from	 the	 jugular	 vein	 of	 all	
animals	 sampled	and	was	deposited	 in	 two	vials	 for	
each	 animal,	 1	with	 and	 1	without	 anticoagulant;	
the	 first	with	 EDTa	was	 used	 for	 haematological	





small	 ruminant	 lentivirus	 (SrLV)	 infection.	 Faecal	
samples	were	 collected	 directly	 from	 the	 rectum	of	
each	animal	and	milk	was	drawn	from	the	mammary	
glands	of	any	animal	 in	 lactation	and	deposited	 into	
aseptic	vials.	all	animals	were	thoroughly	inspected	
for	the	presence	of	ectoparasites.














modified	 by	 using	 0.5	 units	 platinum®	 	Taq	DNa	
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(Teleman),	 flotation	with	 zinc	 sulfate	 33.2%	 and	
ziehl-Neelsen	 staining	 methods	 for	 the	 presence	




calculated	 for	 each	 population	 of	 goats	 and	 sheep.	
additionally,	 the	 arithmetic	 mean	 and	 standard	
deviation	were	 calculated	 for	 each	 of	 the	 following	











The	 values	 of	 the	 haematological	 parameters	
calculated	 in	 total	 and	 for	 each	 animal	 category	 are	
given	in	Table	1	for	the	pygmy	goats	and	in	Table	2	
for	the	Cameroon	sheep.	In	a	similar	way,	the	serum	
biochemistry	 findings	 are	 found	 in	Table	 3	 for	 the	
pygmy	goats	and	in	Table	4	for	the	Cameroon	sheep.
DISCuSSIoN
This	 study	 has	 been	 conducted	 to	 evaluate	 the	


















conditions.	 Taking	 into	 account	 that	 the	 data	 for	
reference	 values	 regarding	 haematology	 and	 serum	
biochemistry	 for	 these	 two	 breeds	 is	 scarce,	 this	





pathologic	 situations	 in	 these	 two	 exotic	 breeds	
of	 sheep	 and	goat	 listed	 in	 the	 literature	 include	 an	
adenoma	 in	 a	 pygmy	goat	 (reed	 and	Bauer	 2009),	
Neospora	 caninum	 in	 a	 stillborn	 pygmy	 goat	 in	
pennsylvania	 (Dubey	 et	 al.	 1992),	Mycbacterium	
aviun	subsp.	paratuberculosis	in	both	pygmy	goats	and	
Cameroon	sheep	(Weber	et	al.	1992)	and	congenital	
cystic	 disease	 of	 the	 liver	 and	 kidney	 in	 a	 pygmy	
goat	(Newman	et	al.	2000).	None	of	these	situations	
or	 infections	 has	 so	 far	 been	 observed	 in	 the	 small	
ruminants	of	the	attica	zoological	park.
all	 the	 examined	 animals	 proved	 healthy,	 as	
was	 indicated	 by	 clinical	 examinations,	 as	well	 as	
by	 laboratory	 tests.	 In	 fact,	 they	were	 free	 of	 endo-	
and	 ecto-parasites	 due	 to	 often	 animal	 antiparasitic	
treatments.	 Thus,	 haematological	 parameters	
(haematocrit,	haemoglobin,	eosinophil	number)	as	well	
as	serological	parameters	that	would	have	been	affected	










and	 immunity,	 particularly	 during	 the	 periparturient	
period,	plays	an	important	role	in	the	infection	of	small	
ruminants	 (papadopoulos	 et	 al.	 2003).	 In	 this	 case,	
animals	were	kept	inside	with	minimum	grazing	and	
therefore	were	at	no	risk	of	acquiring	infective	larvae.
also,	 the	 examined	milk	 samples	were	 found	
free	 of	Mycoplasma	 and	 other	microorganisms	 that	
can	 cause	 sheep	 and	goat	mastitis.	This	finding	 can	
be	 attributed	 to	 good	 hygienic	 conditions	 in	 the	
examined	 herds	 (Fthenakis	 1994).	 Especially	 for	
the	 absence	 of	mycoplasmatic	 infections,	 it	 can	 be	
supported	 that	 the	 herd	was	 free	 of	mycoplasmosis.	





and	 congenital	mycoplasmatic	 infections	 have	 also	
been	observed	 in	goat	herds	 (Filioussis	et	al.	2011).	













Haematocrit	 values	 in	Cameroon	 sheep	 ranged	
from	25.8	%	in	lambs	to	35.3	%	in	adult	sheep,	while	
the	mean	 value	 for	 all	 the	 examined	 animals	was	
32.68	%.	These	values	are	normal	when	compared	to	
a	similar	study	in	Chios	sheep	(panousis	et	al.	2007).	
Other	 haematological	 parameters	 of	 the	Cameroon	
sheep	were	 also	within	 the	 limits	 described	 by	 the	
















while	 the	 rest	 of	 the	 animals	had	higher	values	 that	
could	be	 attributed	 to	 the	 stress	of	 catching	 (Morris	
2002).	This	finding	is	strengthened	by	the	increase	of	
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evaluated	 for	 the	 same	parameters,	 as	 above	 for	 the	
Cameroon	sheep.	Mean	total	protein	value	was	within	
the	normal	limits	established	by	Castro	et	al.	(1977a),	
while	mean	 albumin	value	was	 higher	 compared	 to	
the	 established	 values	 for	 pygmy	 goats	 (Castro	 et	
al.	 1977a),	 as	well	 as	 for	 other	 goat	 breeds	 (pugh	
2002).	 It	 is	 accepted	 that	 except	 for	 the	 breed,	 the	
rearing	conditions	can	also	affect	the	aforementioned	
parameters	 (roubies	 et	 al.	 2006).	also,	mean	BuN	
and	 creatinine	values	were	within	 the	 normal	 limits	
reported	 in	 the	 literature	 (Castro	 et	 al.	 1977a,	pugh	
2002).	Mean	 serum	glucose	was	 slightly	 increased	
compared	to	the	normal	limits	(118	with	limits	from	
80-115	mg/100	ml)	established	by	Castro	et	al.	(1977a).	
Taking	 into	 account,	 that	 2	 suckling	goat	 kids	were	
included	in	the	study,	as	well	as	a	non-milk	producing	




of	Castro	et	al.	 (1975),	 in	a	study	conducted	also	 in	
pygmy	goats.	However,	 in	 the	 present	 study,	 serum	
cholesterol	in	females	was	not	found	to	increase	with	
age,	as	 in	 the	previous	 study	and	as	also	 in	humans	
(Castro	 et	 al.	 1975).	 Taking	 into	 account,	 that	 the	
number	of	examined	samples	was	limited,	we	cannot	
conclude	to	something	different	from	the	findings	of	




(zubcic	 2001).	 Total,	 direct	 and	 indirect	 bilirubin	
values	were	within	 the	established	normal	 limits	 for	
goats	(Castro	et	al.	1977a,	pugh	2002).
Serum	 enzyme	 activities	 were	 increased	 for	
ap,	aLT,	aST	and	CK	and	normal	 only	 for	 γ-GT,	
compared	to	 the	established	normal	values	for	goats	
(pugh	2002).	probably	 these	 increased	values	 could	
be	the	result	of	catching	stress.	High	levels	of	aST,	
LDH,	CK	have	in	other	studies	been	suspected	to	be	
neutrophil	 count	 over	 the	 suggested	values	 (Kramer	
2000)	in	5	out	of	the	10	animals,	a	finding	characteristic	
of	stress	haemogram	in	ruminants	(Morris	2002).
Biochemical	 examinations	 in	Cameroon	 sheep	








than	 in	 the	Greek	 study	with	Chios	 sheep	 (roubies	
et	 al.	 2006)	 and	 the	 values	 cited	 by	aitken	 (2007).	






















values	were	 similar	 to	 the	 values	 reported	 by	pugh	
(2002).
regarding	 the	mean	 enzyme	 activities,	 alkaline	
phosphatase	(ap),	alanine	aminotransferase	(aLT)	and	
γ-glutamyl	transferase	(γ-GT)	were	within	the	normal	
















due	 to	handling	stress	 (zhan	et	al.	1997).	also,	 in	a	
study	between	wild	and	captive	bighorn	sheep	it	was	
concluded	 that	 stress	 associated	with	 handling	 and	
excitability	influence	physiologic	values	(Franzmann	
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